(a) ShHBO1 and shDDB2 stably expressing HeLa cells were established as described previously 15 . To establish stably expressing shXPC HeLa cells, HeLa cells were transfected with XPC shRNA plasmid. At 48 h after transfection, cells were selected with 10 µM puromycin for 3 days and then cultured in normal medium for 7 days. At least 24 colonies were isolated, and XPC expression was determined by western blotting. SiXPC-2 transfected shCtl cells were used for experiments after 48 h transfection. (b) Definition of relative fluorescence at local UV irradiated sites. To calculate the relative fluorescence at local irradiated sites, the control fluorescence (CPD, DDB2) positive area was gated by BZ-II hybrid cell count software (KEYENCE) and fluorescence was quantified. Then, the fluorescence of the factor in question (pS50/53, XPC, ACF1) at the same area was quantified. Relative fluorescence was calculated as the experimental fluorescence divided by the control fluorescence. (c, d) Comparison of relative pS50/53 fluorescence calculated by our method and standard method for individual cell (c) or combined cells (d). Relative pS50/53 intensity by our method was calculated as follows. Local UV irradiated area was identified by DDB2 and relative intensity of pS50/53 HBO1 at UV lesion sites was expressed as ratio of pS50/53 HBO1 to DDB2 fluorescence intensity at the damage site. Relative pS50/53 intensity by Standard method was calculated as follows. Local UV irradiated area was identified by DDB2 staining. The relative intensity of pS50/53 HBO1 at UV lesion sites was expressed as the ratio of fluorescence signal intensity at the damage site to the respective intensity in the remaining nuclear area. DMSO: control, ATR: ATR inhibitor treated. Both methods provided very similar results for single cells (c) and combined cells (d). (e) ACF1 and XPC accumulated at local-UV 50 and 20 Jm -2 irradiated sites of MeOH/Acetone fixed cells. ACF1 accumulated at DNA lesions in shCtl but not shHBO1 cells. ShCtl and shHBO1 cells were local irradiated with 50 and 20 Jm -2 UV and incubated for 30 min. Cells were co-immunostained with anti-ACF1 and anti-XPC antibodies. Bars, 5 µm. (f) Phosphorylation of HBO1 Ser50 and Ser53 in G1 phase is dependent on XPC. HeLa cells transfected siXPC-2 was used for this experiment. Cells were irradiated with 50 Jm -2 UV and incubated for 30 min. Cells were immunostained with anti-pS50/53 antibody. DNA was stained with DAPI. DNA contents and fluorescence of pS50/53 in each cell were quantified by the IN CELL Analyzer. Cells in G1 or S-G2/M phase were defined by DNA content. Average of pS50/53 intensity in G1 and S-G2/M phase of siXPC-2 cells was shown as % of siCtl cells. n=1400, error bars indicate means ± S.D. **P<0.01 (Student's t test). Supplementary Fig. 4 Defective capacity of 6-4PP repair in shHBO1 cells. Sensitivities to IR and MMC of shHBO1 cells. (a) Depletion of HBO1 compromises repair of 6-4PP. ShCtl, shDDB2 and shHBO1 cells were not irradiated (-UV) or irradiated with 12 Jm -2 UV, cultured for 0, 0.5 and 4 h, and fixed and immunostained with anti-6-4PP antibody. DNA was counterstained with DAPI. Relative intensities of 6-4PP normalized against DAPI are shown as fold of UV 0 h. n=50 cells from three independent experiments; error bars indicate means ± S.D. **P<0.01 (Student's t test). (b) Phosphorylation of HBO1 pS50/53 in response to IR and MMC treatments. HeLa cells were irradiated with 10 Gy IR or pre-treated with 50 ngml -1 MMC for 1 h and then washed with PBS. Cells were cultured for indicated times. Chromatin fractions of cell lysates were subjected to western blotting with indicated antibodies. Time at 0 h means no treatments. (c) Depletion of HBO1 sensitizes cells to MMC but not IR treatments. ShCtl and shHBO1 cells were irradiated with the indicated dose of IR or pre-treated with the indicated concentration of MMC for 1 h. Cells were cultured for two weeks. The numbers of colonies were counted and represented as % survival of mock treated cells. Supplementary Fig. 6 The ACF1-SNF2H chromatin remodeller accumulates at UV-induced DNA damage sites in an HBO1-dependent manner. (a) ACF1 was accumulated at UV-induced damage sites in non-dividing cells. To explore whether accumulated ACF1 was not responsive to DSB after UV irradiation. NHDF cells were synchronized at G0 by serum starvation for 48 h, then irradiated with 50 Jm -2 UV and cultured for 30 min. Cell cycle of AS and G0 NHDF cells is shown in the table. Cells were co-immunostained with anti-DDB2 and anti-ACF1 antibodies. Definition of relative fluorescence was shown in Supplementary Fig. 1b . The relative ACF1/DDB2 intensity of G0 cell was shown as % of AS cells. Bars, 5 µm. (b) Accumulation of ACF1 was diminished in HeLa shHBO1 cells. Cells were irradiated with 50 Jm -2 and cultured for 30 min. Cells were fixed and co-immunostained with anti-DDB2 and anti-ACF1 antibodies. Relative intensity of ACF1 divided by DDB2 was shown in Fig. 7b . Bars, 5 µm. 
